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DETAILED ACTION 
Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-4 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The claims are defined in terms of having the CGT codon at particular codon positions. 
However, the claim does not specifiy that the numbering is according to the sequence shown in 
Swiss-Prot PI 42 10, wherein amino acids 1-32 denotes signal sequence and amino acids 32-494 
denotes alpha chain according to the description at page 2, lines 25-27. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stahl et al. in 
view of Fuglsang, Olivares-Trejo et al., and Jeh et al. 

Stahl et al. discloses high-level recombinant expression of HGF NKl and NK2 in E. coli 
(see abstract). On page 765, right column, fourth paragraph NKl and NK2 are disclosed to 
accumulate to about 10-20% of the total protein (see also page 2, lines 14 and 15 of the present 
application). The inclusion bodies are solubilized and the proteins renatured. Stahl et al. does 
not disclose substituting at least one of the codons at positions 33, 35 and 36 (in claims 1 and 3), 
or the three codons simultaneously (in claims 2 and 4) by CGT. 

Fuglsang discloses the preferred codon usage in Escherichia coli. Table 2 discloses that 
the most optimal codon for Arg in E. coli is CGT (it has the most negative correlation of RSCU 
with Nc(AA), and the most positive correlation of RSCU with CAI). 

Olivares-Trejo et al. discloses that an increase in the synthesis of a particular protein in E. 
coli is observed when the rare arginine codons AGA and AGG at positions 3 and 4 are 
changed to CGT (see abstract, and page 1046, right column, first paragraph), which 
are exactly the same changes as proposed in claims 1-4 of the present application. 

Jeh et al. also discloses an improved production method of flounder growth hormone 
(fGH) in E. coli. In this method the first 15 codons of the wild type fGH were randomly 
altered to search for the most optimal expression of fGH. The increase was from a 
low expression level of 6% to a 25% of the total cell protein (see paragraph bridging 
left and right columns in page 188). The highly expressing clones included as the 
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optimal Arg encoding codon, CGT (the same referred to in claims 1 to 4 of the present 
application) as shown in figure 3 of Jeh et al. 

The HGF natural codons at position 33 is AGG, and at positions 35 and 36 is AGA. 
Both AGG and AGA are shown in Table 2 of Fuglsang not to be optimal codons in E. coli. 
Thus, the skilled person would have been motivated to substitute the natural codons 
at positions 33, 35 and 36 by the most optimal codon for Arg, which is CGT, in order 
to improve expression of the a-chain of HGF or an N-terminal fragment thereof It would have 
been obvious to produce the HGF recombinantly using a codon optimized nucleic acid sequence 
to optimize production. The combined teachings of Stahl et al., Fuglsang, Olivares-Trejo et al., 
and Jeh et al. would have motivated the skilled person to substitute more preferred arginine 
codons for the less preferred naturally occurring codons. 

Should applicant argue unexpected results with respect to the claimed invention, they are 
reminded that claims 1-2 are directed to a nucleic acid and not a method of improved production, 
claims 3-4 are directed to any microbial host cell (not E. coli), and substitution of only one 
of the codons at positions 33, 35, and 36, may not result in a detectable effect in the 
expression of NK4 in E. coli (as compared to the expression shown in Stahl et al. by using 
the standard expression system in E. coli). If no improvement in the expression of the 
NK4 HGF is shown by mutants having only a single codon substituted then there are no 
unexpected results. Applicant is reminded that unexpected results must be commensurate in 
scope to the claims. It is further noted that the present application discloses only one working 
example where the DNA expression in E. coli of the NK4 has been enhanced: the mutation 
disclosed in example 1 having SEQ ID NO: 3. As disclosed at page 7 of the specification, said 
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mutant has the following technical features: (a) Elimination of the eukaryotic signal peptide 
sequence and fiision of the ATG start codon next to amino acid position 32 of NK4; 
(b) Exchange of amino acid position 32 (position 2 in SEQ ID NO: 2) from Gin to Ser in order to 
improve homogeneity of the protein product (Met-free); (c) Modification of the DNA sequence 
of the codons of amino acids at position 33 (AGO to CGT), 35 (AGA to CGT), and 36 (AGA to 
CGT) in order to improve gene expression in E. coli; (d) Modification of the DNA sequence of 
codons at position 477 (ATA to ATC) and 478 (GTC to GTT) in order to facilitate insertion of 
PCR product into the vector; and (e) Introduction of two translational stop codons at positions 
479 (TAA) and 480 (TAG), in order to stop the translation at a position equivalent to the end of 
NK4 protein domain. Many of these mutations are not limitations of the claims and might 
contribute to the level of production seen. Unexpected results commensurate in scope to the 
claims (including the breadth of N-terminal fragments and microbial host cells embraced) would 
need to be demonsfrated. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marianne P. Allen whose telephone number is 571-272-0712. 
The examiner can normally be reached on Monday-Friday, 5:30 am - 2:00 pm. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Manjunath N. Rao can be reached on 571-272-0939. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Marianne P. Allen/ 

Primary Examiner, Art Unit 1647 

mpa 



